General Disclaimer 


One or more of the Following Statements may affect this Document 


• This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 


• This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 


• This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 


• This document is paginated as submitted by the original source. 


• Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 


Produced by the NASA Center for Aerospace Information (CASI) 



CASE FILE N92111* 
COPY 

Reprinted from the Journal of Chemical Physics, Vol. 34, No. 5, 1849, May, 1961 

Printed in U. S. A. 


Neutralization of Hydroxide Ion in 
Melt-Grown NaCl Crystals 

Dumas A. Otterson 
Lewis Research Center , 

National Aeronautics and Space Administration, Cleveland, Ohio 
(Received January 30, 1961) 


M ANY recent studies of solid-state phenomena, 
particularly in the area of crystal imperfections, 
have involved the use of melt-grown NaCl single 
crystals. Quite often trace impurities in these materials 
have had a prominent effect on these phenomena. Trace 
amounts of hydroxide ion have been found in melt- 
grown NaCl crystals. 1-4 This paper describes a non- 
destructive method of neutralizing the hydroxide ion 
in such crystals. Crystals of similar hydroxide content 
are maintained at an elevated temperature below the 
melting point of NaCl in a flowing atmosphere con- 
taining. dry hydrogen chloride. Heat treatment is 
continued until an analysis of the test specimens shows 
no excess hydroxide ion. A colorimetric method pre- 
viously described 4 is used for this analysis. 

The crystals had a cross section of 4X7 mm and a 
length of 2 to 4 cm. They were rinsed with four or five 
portions of carbon tetrachloride or chloroform to re- 
move organic impurities from their surfaces. A platinum 
boat holding these crystals was placed in a quartz tube 
inside a tube furnace. The boat had a tightly fitting 
cover and platinum tubes extending from its sides to the 
cooler portions of the system in order to retard attack of 
the quartz by the salt vapors. Glass-wool plugs, 
previously freed from organic substances by heating to 
650°C in an airstream, were used as heat shields inside 
the system. The apparatus was purged for about 3 or 4 
hr with argon to remove the oxygen. Dry hydrogen 
chloride, prepared by adding concentrated hydro- 
chloric acid to concentrated sulfuric acid, was then 
passed through the system until the atmosphere in 
contact with the salt was primarily HC1. The portion of 
the system containing the NaCl was heated to and 


maintained at 730°C for 48 hr in the slowly moving 
HC1 atmosphere. 

Failure to remove oxygen from the system permitted 
reactions that destroyed the boat and. the salt wherever 
they were in contact, deposited platinum on the hot 
surfaces of the system, deposited a compound thought 
to be Na 2 PtCl6 on the cooler parts, and produced con- 
siderable amounts of free chlorine. When the glass wool 
or the crystal was not free from organic material, a 
thin, black, uneven deposit was found on the treated 
crystals. 

When starting with melt-grown crystals of NaCl 
having an initial concentration of 20 ppm or less, treat- 
ments of 48 hr reduced the NaOH concentration in 
these crystals to less than 1 ppm. All Optovac OH-free 
and Harshaw crystals tested at this laboratory initially 
contained 20 ppm NaOH or less. However, neutraliza- 
tion was incomplete in all crystals containing hydroxide 
that were treated only 24 hr and in some crystals 
initially containing more than 20 ppm NaOH even with 
the 48-hr treatment. The times involved suggest that a 
solid-state diffusion mechanism is involved in the 
neutralization. 

Additional experiments have also shown that hy- 
droxide ion can be reintroduced into neutral crystals by 
heating them in an atmosphere of argon and water 
vapor at 730°C for 2 hr. Furthermore it may be pos- 
sible to introduce other anion impurities by treatment 
of crystals containing hydroxide ion in atmospheres of 
the corresponding acid. 
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